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INTRODUCTION 
Orbital apex syndrome involves  damage to the III , IV , VI cranial  
nerves , and ophthalmic branch of the trigeminal nerve (V1) in association 
with optic nerve dysfunction. The cavernous sinus syndrome  includes  
features of  orbital apex syndrome  along with  involvement of the maxillary 
branch of the trigeminal nerve (V2) and oculosympathetic fibers .1 
Superior orbital fissure syndrome  involves  lesions  , immediately 
anterior to the orbital apex,  where the optic nerve is spared .1 
These terminologies  define the precise anatomic locations ,but the 
pathological process persay is contiguous and the etiology and management 
options  of these syndromes similar. Hence for the purpose of this study, we 
have chosen to discuss the three  entities together under the heading of 
Orbital Apex Syndrome. 
The etiologies of these syndromes can be varied ranging from  
inflammatiory , infectious , neoplastic , traumatic/iatrogenic  to vascular. 
Detailed history ,a complete neuro ophthalmological evaluation with  
systemic review is important in narrowing the differential diagnosis in 
patients with multiple cranial nerve palsies . Management is by treating the 
underlying cause and  requires multidisciplinary approach. 
 
 
 
ANATOMY OF THE ORBITAL APEX 
The superior orbital fissure (SOF) is bound laterally by the greater wing 
of the sphenoid, medially by the lesser wing of sphenoid, and superiorly 
by the frontal bone . SOF connects the orbit and middle cranial fossa. It 
is shaped  like an elongated pear, being broader in it’s nasal aspect. The 
SOF is around 22 mm long , 2–3 mm wide in it’s narrow part, and 7–8 
mm in the broader part.2 
 Fujiwara et al conducted a study where they compared the anatomic 
width of the SOF using the cadavers and computed tomographic  scan. 
The width of SOF in the cadavers (3.21 ± 1.09 mm) was similar to that 
found in the CT scans (3.73 ± 1.64 mm). They concluded that narrow 
SOF (less than 1.6 mm) was a risk factor for SOFS in some anatomic 
variation.2 
 
 
 
 
The motor nerves supplying  the eye along with the V1 branch of the 
trigeminal nerve lie together in the lateral wall of the cavernous sinus. 
The tendons of the lateral rectus muscle divide the fissure into two parts: 
the superior part containing IV, the frontal, and the lacrimal branches of 
the V1 division of the trigeminal nerve, and the superior orbital vein; 
and the inferior part containing the superior and inferior branches of the 
III ,VI, and the nasociliary nerves, and the inferior orbital vein . These 
structures in the inferior part of SOF are confined within the tendinous 
ring . 
 
 
 
 
 
 
Lesions of the cavernous sinus involves multiple cranial nerves . 
 
    Lin and tsai et al3  conducted a retrospective study where they 
investigated  the relationship between the number of cranial nerves 
passing through the cavernous sinus affected by a lesion and the 
probability of this lesion being located in the  cavernous sinus itself . 68  
patients with nerve palsies were  grouped according to the number of 
involved cranial nerves.  The diagnosis was confirmed either by
Magnetic Resonance Imaging, angiography or histopathological 
examination. For cranial nerve involvement (from 1 to 4 nerves) 17.7, 
44.4, 56.3 and 77.8% of cases were found to have lesions  located in the 
cavernous sinus.  
    The authors  concluded that there was a linear correlation between the 
number of cranial nerves affected by a lesion and the probability of  
these lesions being located in the cavernous sinus.  The study suggested 
that in order to achieve a correct diagnostic rate greater than 50%, at 
least 3 nerves passing through the cavernous sinus  had to be involved. 
The patients with idiopathic inflammation were younger mostly from the 
thirties to fifties, when compared with the ages of cases with vascular 
anomalies or infection, who were mostly over 50 . 
 
 
Jefferson et al 4classified cavernous sinus lesions based on the 
involvement of the trigeminal nerve .  
 
          
          However, this classification sometimes showed a dissociation 
between identified localization and clinical findings. 
 
         In the Ishikawa4 classification system , the cavernous sinus is 
demarcated  into three portions anterior, middle, and posterior, based on 
the location of the  optic canal orifice and the entry of the maxillary 
division of trigeminal nerve into the cavernous sinus. Of the total 162 
patients classified , 69% were  unclassifiable in the Jefferson system 
whereas 28% had unclassifiable  lesion under the Ishikawa system .  The 
 
 
Ishikawa classification revealed that the etiology of the anterior CSS 
was predominantly  inflammatory ,and that of the posterior and whole 
types was neoplasia . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
DIFFERENTIAL DIAGNOSIS 
Orbital apex syndromes may be caused by inflammatory,infectious, 
neoplastic, iatrogenic/traumatic, or vascular processes:1 
Inflammatory 
1. THS  
2.Orbital pseudotumor 
3.Sarcoidosis 
4. Systemic lupus erythematosus 
5. Churg–Strauss syndrome 
6. Wegener granulomatosis 
7. Giant cell arteritis 
8. Thyroid orbitopathy 
 
Infectious 
1. Fungi: Aspergillosis, Mucormycosis 
2. Virus: Varicella zoster 
3.Bacteria: Streptococcus ., Staphylococcus , Gram-negative bacilli,  
Mycobacterium tuberculosis 
3. Spirochetes: Treponema pallidum 
 
 
 
Neoplastic 
1. Head and neck tumors: nasopharyngeal carcinoma, adenoid cystic 
carcinoma 
2. Neural tumors: neurofibroma, meningioma,  schwannoma 
3. Distant Metastasis: lung, breast, renal cell, malignant melanoma 
4. Hematologic:Leukemia , Burkitt lymphoma, non-Hodgkin lymphoma, 
5. Perineural invasion of cutaneous malignancy 
 
Iatrogenic/traumatic 
A. Iatrogenic 
1. Sinonasal surgery 
2. Orbital/faciomaxillary  surgery 
B. Trauma 
1. Penetrating  
2. Nonpenetrating  
3. Orbital apex fracture 
4. Retained foreign body 
 
 
 
 
 
Vascular 
1. Carotid cavernous fistula 
2. Carotid cavernous aneurysm  
3. Cavernous sinus thrombosis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TOLOSA HUNT SYNDROME 
Historical review 
In the 1900s Tolosa5  reported a patient with orbital  pain, ipsilateral 
total ophthalmoplegia and progressive visual loss, with reduced sensation 
over area supplied by ophthalmic  division of the trigeminal nerve. Cerebral 
angiography revealed narrowing of the intracavernous segment of the left 
internal carotid artery. Surgical exploration  revealed no abnormality in the 
parasellar region, but the patient succumbed to the illness . Postmortem 
examination showed  granulomatous inflammation of the affected carotid 
artery and cavernous sinus.  
 Hunt et al  defined a clinical entity  with an  ambiguious etiology and 
gave  the following diagnostic criteria:5 
1. The ophthalmoplegia may be preceded or accompanied by pain of 
several days duration .  It is a steady ,gnawing, periorbital pain.  
2. Neurological involvement of  the III ,IV, VI, and first division of the 
trigeminal nerves(V1) is  seen . Periarterial sympathetic fibres and the 
II nerve may be involved. 
3. Symptoms last for days to weeks. 
 
 
4. Spontaneous remissions occur, sometimes leaving residual 
neurological deficit. 
5. Recurrence may be seen at intervals of months or years. 
6. Detailed studies, such as  angiography and surgical exploration, reveal 
no involvement of structures outside of the cavernous sinus. There is 
no systemic involvement . 
 
Clinical  profile  of  Tolosa-Hunt  syndrome 
THS  affects all people regardless of  age .There is  no sex or laterality  
predilection  and some  cases  of  bilateral simultaneous involvement have 
also been reported .5 It is generally acute in onset . Pain is the most 
predominant and defning symptom. If untreated , it lasts for an average 
duration of 2 months.The pain is  intense, severe and  gnawing , periorbital , 
sometimes  radiating  to the retroorbital, frontal, and temporal regions. 
An acute  onset of symptoms does not weigh in favor of aneurysmal  
etiology or against neoplastic origin, and an insidious onset need not indicate  
a neoplasm 5.The spontaneous remissions and recurrence of symptoms, even 
after years makes it  difficult to  predict the exact nature of the underlying 
disease process. 
 
 
Ocular motor cranial nerve palsies may coincide with the onset of 
pain or follow it within a period of up to 2 weeks. Motor cranial nerve palsy 
can occur  in various permutations and combinations. Pupillary reaction may 
be normal, or there may be either parasympathetic (oculomotor nerve) or 
sympathetic (third order neuron Horner’s syndrome) involvement. Optic 
nerve involvement is seen in some cases .5 The optic disc can  be normal, 
edematous, or may  show pallor . Vision loss  is variable and unpredictable. 
It may range from  minimal, reversible  to  permanent blindness. 
 
Pathology 
Tolosa described it to be a non-specific, chronic inflammation with  
fibroblast proliferation  and lymphocyte and plasma cell infiltration of the 
wall of the cavernous sinus. Necrosis may also be seen.  Associations with  
infectious organisms have not been reported . 5 
 
Diagnostic evaluation 
In earlier days CT scan of  brain and orbits  was rarely  performed and  
often reported to be normal in cases of THS.6 Of late , it has been found that  
cavernous sinus imaging  requires a great deal of  attention to technique  and 
standard axial CT scan of the head may not be able to  detect all 
 
 
abnormalities.6,7  Contrast enhanced CT ( axial and sagittal planes) with 
large doses of contrast  has become a better method of  cavernous sinus 
imaging . 
If tomographic studies with 5 mm slices are inadequate, overlapping 5 
mm sections or non-overlapping 1.5 mm sections can be done. 6. Various CT 
findings  reported in THS  include enlargement of the affected cavernous 
sinus, enhancing lesions in the cavernous sinus, orbital apex, effacement of 
the Meckels cave and increased soft tissue in the orbital apex .6,8 
 
 MRI shows intermediate signal intensity on T1 weighted images, 
consistent with an inflammatory process. The abnormal area enhances after 
intravenous injection of  paramagnetic contrast. With corticosteroid therapy, 
the abnormal area decreases in both volume  and signal intensity in most  
cases. 
High resolution CT   is less sensitive than MRI.5 This is due to soft 
tissue change with superimposed beam hardening and bone streak artifacts . 
The major limiting factor in the reliability of MRI findings in THS is their 
nonspecificity.5 Signal characteristics (hypointense relative to fat and 
isointense with muscle on T1weighted images; isointense with fat on T2 
 
 
weighted scans) are also consistent with meningioma, lymphoma, and 
sarcoidosis. 
False positive  response to steroids and remissions can occur in benign 
pathologies like vasculitis as well as malignancies like lymphomas .5 
THS is a diagnosis of exclusion .Blood investigations may show a raised 
ESR and leukocytosis in the acute stage. Similarly patients have been 
positive for  antinuclear antibody  ,but there is no convincing evidence that 
they either have or will develop connective tissue disorder. 
 CSF analysis  is  generally normal and any  abnormality warrants 
further diagnostic evaluation . Definitive diagnosis can be established only  
by biopsy of the dural wall of the cavernous sinus by experienced 
neurosurgeons and is rarely done .5 
 
Treatment 
 Hunt et al5 reported the therapeutic efficacy of systemic 
corticosteroids with prompt, dramatic improvement of signs and symptoms . 
In 1966, Smith and Taxdal 5  stated that the administration of large doses of 
systemic steroids for 48 hours produces a dramatic response in painful 
ophthalmoplegia, which allows prompt differentiation of these cases. 
 
 
           Details regarding optimal dosage, duration of treatment, or other 
alternatives are not  known . It is unclear  whether treatment hastens 
recovery of the associated cranial nerve palsies . Prolonged therapy may be 
needed in certain cases.  
          Positive response to steroids  in various conditions  like chordoma , 
lymphoma and  is a major limiting factor .7 
                                                       
 
 
 
 
 
 
 
 
 
 
 
 
SARCOIDOSIS 
 Sarcoidosis is a systemic, non-caseating granulomatous  
inflammation of  unknown etiology . It was first described by Hutchinson as 
a skin lesion in 1875.9 It is like  as an immunologic disorder caused by 
delayed hypersensitivity. Multiple organ systems are affected, particularly 
lymph nodes, pulmonary parenchyma, liver, and skin . 
The disorder has a female preponderance  and  is 10–20 times more 
common in black race . It can affect people across any age group but is more  
common between the second to third decades .10 
Systemic findings include bilateral hilar adenopathy, erythema 
nodosum, hepatosplenomegaly, polyarteritis, enlarged parotid glands, and 
renal insufficiency  
Ocular tissue involvement is seen in 20% of cases and  may 
sometimes be the only manifestation of systemic disease. It  may also be the 
initial manifestation of the disease, but in most cases systemic sarcoidosis is 
already diagnosed.Conjunctival nodules and inflammation, anterior uveitis, 
retinal periphlebitis and retinopathy represent the broad spectrum . 
 
 
 
Orbital symptoms are commonly bilateral ,and present as painless 
chronic dacryoadenitis and perioptic neuritis with visual loss. Isolated orbital 
masses, involvement of extraocular muscles,  is unusual.  Gallium 67 uptake 
over the orbits is  useful in detecting ophthalmic sarcoid in early stages, even 
in the absence of symptoms.  
In 1905 , CNS involvement by sarcoidosis was described by Wrinkler9 
There is a 10% mortality rate associated with Neurosarcodosis .10 In the 
brain sarcoidosis  presents as dura and leptomeningeal thickening . Cranial 
neuropathies, especially involving the seventh nerve, maybe an early 
manifestation .10 Optic nerve or chiasmal lesions result in visual loss and can 
masquerade as a primary optic nerve tumor.  Involvement of  III, IV, or VI 
nerves resulting in diplopia occurs rarely . 
Many  cases of sarcoidosis  involving the cavernous sinus have been 
reported  in the context of systemic disease . Zarei et al in 2002 described a 
case of isolated cavernous sinus syndrome due to sarcoid 9. 
Common laboratory investigations  including CSF analysis  and 
serum ACE are not  helpful in the diagnosis of isolated neuro-sarcoidosis.  
MRI  with and without gadolinium is the most useful non-invasive test.9 
Meningeal enhancement is a common but non-specific finding. Definitive 
diagnosis is by histopathology wherein granulomatous changes with giant 
 
 
cell formation is seen . This helps to differentiate from Tolosa Hunt 
syndrome where giant cells are found only rarely in a background of 
lipogranulomatous changes.9 
Computed tomography  
On CT scans the lacrimal gland typically shows diffuse enlargement 
with irregular borders.  The optic nerve is thickened in 25% of cases and the 
lesion may extend to the chiasm, or rarely even into the optic tracts and 
radiations. With contrast administration, the less dense optic nerve may be 
visible within the center of the enhancing perineural infiltrate, simulating the 
‘tram-tracking’ sign common with meningiomas.  
Magnetic resonance imaging  
On T1-weighted images, the lacrimal gland or perioptic infiltrate 
produces a signal that is isointense to normal muscle. The T2-weighted 
signal typically is low,  hypointense to muscle. With gadolinium, there is 
marked enhancement of involved tissues. When the optic nerve is involved, 
there is an enhancing tubular density with central lucency which  may be 
impossible to distinguish from an optic nerve sheath meningioma. Central 
nervous system sarcoid shows white matter lesions, meningeal enhancement, 
and parenchymal mass lesions.  
 
 Fig 1.Coronal  CT  3 mm 
 
Fig 2 . Axial T1 fat saturation MR image 
extends back to the right 
 
 slice  showing  bilateral  lacrimal  gland  enlargement
-. The mass encases the optic nerve sheath and 
cavernous sinus 
 
 
 
 
 
DYSTHYROID  OPTIC  NEUROPATHY 
Thyroid associated ocular changes  was first described by Graves in 
1835 and later by Von Basedow in 1840.11  Orbital Apex Syndrome occurs 
in about 6 % of the patients with thyroid orbitopathy.11 Crowding of the 
apex forms the primary mechanism for optic neuropathy in these patients. In 
a small subset , neuropathy is associated with stretching of the optic nerve 
due to increased volume rather than compression of the nerve at the apex. 
Patients with thyroid orbitopathy who show apical crowding show a 
more severe degree of myopathy , inflammation , and orbital congestion . 
The key manifestations of apical crowding include optic neuropathy , 
proptosis , palpable lacrimal glands ,greater increased intraocular pressure in 
upgaze ( 9mm or more) , marked ocular limitation . 
Among the risk factors for developing optic neuropathy in thyroid 
orbitopathy , the most significant is the degree of myopathy 12 implying it to 
be due to increased orbital volume .The incidence  is greater  in the aged 
population and shows a male preponderance . Diabetics have a greater risk 
for optic neuropathy and show a more recalcitrant course.13 The risk 
increases when the proptosis is more marked .There is a greater restriction of 
extraocular movements  , especially supraduction, abduction and a greater 
incidence of vertical tropia . 
 
 
On examination visual acuity is found to be poor in these patients. 
Relative afferent pupillary defect may be found if the disease is asymmetric. 
Color vision is defective. Fundus may reveal disc edema, hyperemia or 
pallor.Visual field abnormalities include enlargement of blind spot, 
paracentral scotoma, central or centrocaecal scotoma or generalized 
constriction. 
Imaging is essential when neuropathy is suspected .Coronal scans are 
most useful in assessing the degree of apical crowding . 35 Findings in 
imaging include increased proptosis , enlarged muscle diameter especially 
apically , increased superior ophthalmic vein diameter , retrobulbar 
dilatation of the optic nerve sheath , anterior displacement of the lacrimal 
gland ,loss of perineural fat at the apex.                                                                                   
 
 Fig 3- Coronal  T1 MR image showing  massive bilateral enlargement of all  recti 
muscles with optic nerve compression. 
 
 
WEGENER’S  GRANULOMATOSIS 
Wegener's granulomatosis is a disease of unknown etiology involving  
multiple systems . It is  a necrotizing granulomatous vasculitis involving the 
upper respiratory tract, lungs, and kidneys. Limited form of wegener’s 
presents with  few extrapulmonary lesions and without glomerulonephritis.  
The disease generally affects people in the 4th  and 5th decade and has a male 
preponderance. It can rarely affect the paediatric age group .  
   About 45% of patients have ocular involvement, and 20% show symptoms 
of retro-orbital disease. 10 Ocular findings are  include  Conjunctival 
chemosis, peripheral corneal guttering, scleritis, uveitis, and retinal 
vasculitis. In rare instances, the disease may be isolated to the orbit without 
systemic manifestations. Proptosis is the most common finding associated 
with inflammation, facial pain, with  restriction of ocular motility .Decreased 
visual acuity is seen  with optic nerve involvement. A rare sequale maybe 
the destruction and replacement of orbital structures by necrotic granuloma .  
85% of patients with orbital presentation  have  mucosal ulcerations of the 
sinus and nasopharynx. Antibodies against cytoplasmic neutrophil granular 
proteins (cANCA) can be demonstrated in serum in 80-90% of cases.10 
 
 
 
Computed tomography   
Orbital Wegener's granulomatosis appears as a diffusehomogenous  
mass that may be multiple, bilateral. Involving  both the intraconal and 
extraconal spaces and often extending into the orbit from the nose or sinuses 
across a bony defect. Bone destruction is best demonstrated with bone 
window settings. Contrast enhancement is moderate and homogeneous.  
 
Magnetic resonance imaging  
 Unlike most inflammatory diseases,in wegener’s  the T2-weighted 
signal is homogeneous and remarkably low, being hypointense to both 
muscle and fat. In contrast , the  inflammed and thickened nasal and sinus 
mucosa yields high signal intensity.  
 
 
 
 
 
 
 
 
 
 
                 NON SPECIFIC ORBITAL INFLAMMATORY DISEASE   
                                      ( ORBITAL PSEUDOTUMOR )  
This is a common , non-granulomatous inflammatory disease of idiopathic 
etiology .The inflammation may be diffuse within the orbital fat, or can  
involve specific anatomical structures such as extraocular muscle, lacrimal 
gland, posterior sclera, or optic nerve sheath . It affects all age groups from 
adolescence to the elderly .  
          Symptoms  are most commonly  unilateral, but can be bilateral, 
simultaneous or  sequencial . Clinical course can be acute, subacute or 
chronic, and occurs in the absence systemic disease. Patients present with 
periorbital pain which increases on ocular movement .They have lid and 
periocular edema , conjunctival injection and chemosis . Restriction of 
ocular motility may cause  subjective diplopia in more than 50% of cases. 
Lesions in the posterior orbit usually present with proptosis and  visual 
disturbance. Glaucoma, uveitis, or serous detachment of the retina and 
choroid can be seen with posterior scleral inflammation. Chronic forms are 
more insidious,and may be  without any inflammatory signs.  
 
 
Inflammatory disease in the apex may affect multiple nerves and vessels. 
There is less proptosis and inflammatory signs and more signs of optic 
neuritis and extraocular muscle paresis.  
Computed tomography   
The lesion appears as   heterogeneous  streaks  of increased density 
with irregular borders. It moulds along the  extraocular muscles and 
insinuates between fascial planes. The posterior sclera may show a dense  
hyperreflectivity indicating posterior tenonitis. Edema beneath the Tenon's 
capsule  appears as a radiolucent zone. Bone erosion is unusual. The 
inflammatory mass may extend intracranially through the SOF or optic 
canal. In  chronic cases the lesion becomes more homogenous due to fibrosis  
Contrast enhancement is moderate in acute phases, but in subacute and 
chronic disease, the enhancement is minimal.  
Magnetic resonance imaging  
On MRI the T1-weighted image gives a heterogeneous, poorly 
defined signal that is isointense to muscle and hypointense to fat. The signal 
intensity is lower  than that produced by a  lymphoma. The T2-weighted 
image is hypointense or isointense to fat, becoming slightly darker or 
 
 
unchanged relative to its appearance on the T1-weighted image. Acute 
lesions with more tissue edema show a hyperintense T2 signal intensity. In 
chronic lesions, the T2-weighted signal is more isointense. With gadolinium 
administration enhancement varies from marked in acute disease, to 
moderate in chronic forms. Intracranial extension appears as enlargement of 
the cavernous sinus.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MUCORMYCOSIS 
Rhino-orbital-cerebral mucormycosis (ROCM) caused by  Mucor, is 
one of  the most acutely fatal fungal infection in humans.14 Indiscriminate  
use of antibiotics, steroids, immunosuppressive, and chemotherapy have 
been incriminated as a  predisposing factors.14 
 It  tends to occur almost exclusively in immunocompromised patients 
or those with  metabolic abnormalities.14,15,16   Classical ROCM is occurs by 
aerosol transmission of spores and generally  begins in the nasal or oral 
mucosa.17 From the PNS ,the disease  spreads into the orbits and/or cranial 
cavity . The fungus  invades the blood vessels , notably arteries, which leads 
to ischemic infarction of the tissue  supplied by these  affected vessels  
which is then superimposed on septic necrosis. Death results from  fungal 
invasion of cerebral arteries leading to rupture, hemorrhage, and 
occlusions15,16. 
Early diagnosis is extremely crucial in the management of ROCM and 
requires a high index of clinical suspicion. The various  clinical 
presentations include  decrease in visual acuity, proptosis ,orbital cellulitis, 
external ophthalmoplegia,  central retinal artery occlusion, orbital apex 
syndrome, along with fever ,headache, sinusitis,  facial/orbital pain, altered 
mentation , nasal mucosa ulceration and necrosis. 
 
 
Early visual loss and retinal artery occlusion would favor a diagnosis 
of ROCM over bacterial cavernous sinus thrombosis in which blindness is a 
much later finding.16,18 
Orbital findings  result from ischemic necrosis of the intraorbital 
contents and cranial nerves. 
Management includes aggressive surgical debridement coupled with 
amphotericin soaked packs, and intravenous amphotericin B therapy16,19. 
Liposomal encapsulation of amphotericin enables enhanced delivery to 
fungi, infected organs.Hence the toxicity of the drug is less. So higher doses 
can be administered , increasing it’s efficacy. 
Grewal et al20 describe management of a 12 year old patient with 
Diabetic keto acidosis and mucormycosis where Intravenous Amphotericin-
B was given in a dose of 0.25 mg/kg body weight (in 500 cc of 5% dextrose 
over 6 hours) which was increased daily by 0.25/kg body weight till a 
maximum dose of 1 mg/kg body weight was reached  with monitoring of the 
renal parameters . 
The prognosis of ROCM has improved greatly. From a mortality rate 
of  88% in 1961 it has increased over  five decades and  varies from 15% to 
34%.18 
 
  
Fig 4 – 1.a . Orbital cellulits                     1.b.Black eschar on hard palate
             2.Axial T2 MR image 
into left cavernous sinus with compression of cavernous part of internal 
carotid artery and thickening  of sphenoid sinus mucosa.
 
– Mucormycosis of left ethmoid extending 
  
 
 
 
 
 
 ASPERGILLOSIS 
Apergillosis of  the sinuses can spread to the orbit  via haematogenous 
route or focal areas of bone destruction . Although it  is commonly seen  in 
immuno compromised patients, there have been some case reports of orbital 
and central nervous system aspergillosis occurring in  immunocompetent 
patients .21 
Marcet et al 21 described a case of arterial aspergillosis which initially  
appeared  like  Tolosa hunt syndrome responding to corticosteroids  but the 
patient succumbed to a subarachnoid haemorrhage due to an aneurysm. 
Autopsy revealed  Aspergillus infection that involved the apex and carotid 
artery..  The corticosteroid therapy, despite alleviating the symptoms, may 
have exacerbated the infection  resulting  in the intracranial hemorrhage  
CT will show  sinus opacification,and non specific mucosal 
thickening .With orbital invasion there is a focal diffuse area of 
homogeneous, low density infiltration adjacent to the involved sinus.  
On MRI fungal infections appear as an isointense and ill-defined mass on 
T1-weighted images with a more hyperintense ring enhancement. On T2-
weighted and FLAIR images the mass is hyperintense with heterogeneous 
enhancement.  
 
 
 Although some patients survive with aggressive early treatment, 
prognosis is poor in approximately  60% of patients with central nervous 
system aspergillosis.21 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TUBERCULOUS  ORBITAL  APEX  SYNDROME 
The incidence of Ocular TB  in cases of established TB is               
1.4-18 % .22,23 Most cases present as asymptomatic choroiditis24  but 
tuberculosis can involve almost every ocular and adnexal tissue including  
the orbital apex. 
Tubercle bacilli may spread from the site of primary complex to the 
orbital region by haematogenous route, leading  to either  periostitis of 
orbital margin or,tuberculoma of orbital tissue. There might also be a direct 
extension from neighbouring structures, such as paranasal sinuses, lacrimal 
gland or sac. Orbital periostitis is more common and is generally associated  
with systemic signs of tuberculosis, affecting  children and young adults.25 
Diagnosis becomes difficult as there is no definitive test. There is  difficulty  
in obtaining tissue for sampling the acid fast  bacilli  from the site of 
infection as it  carries a significant risk of morbidity  in case of orbital apex 
pathology. High index of clincial Suspicion is raised in patients  from TB 
endemic areas and those with constitutional symptoms. Presumptive  
diagnosis is made based  on the clinical presentation  and a positive mantoux  
test.22 
 
 
 
Treatment is by a  combination of antitubercular therapy and high-
dose steroids.   The rationale behind the use of systemic corticosteroid  is to 
pevent a Jarisch–Herxheimer-type reaction on commencing antitubercular 
therapy and to treat any presumed inflammatory component of the disease 
process .22 
Acute demyelinating optic neuropathy would be a differential 
diagnosis, since the clinical presentation resembles  inflammatory optic 
neuropathy and patients present with pain on ocular movements. But the 
presence of constitutional symptoms, involvement of multiple cranial nerves 
passing through the orbital apex , and endemicty for TB are pointers towards 
an  alternative diagnosis .22 Hughes et al described a series of patients where  
CSF analysis was negative for tubercle bacilli , suggesting that their disease 
was wholly extradural, and all chest x rays were normal. MRI findings were 
variable but typically showed areas of enhancing meningeal lesions, 
including the dura of the optic nerve sheath.22 
 
 
 
 
 
 
 
HERPES ZOSTER OPHTHALMICUS 
Herpes zoster ophthalmicus is caused  by Varicella zoster virus 
infection that extends from the gasserian ganglion to ophthalmic division of 
trigeminal nerve .  Reactivation of the virus  lying dormant in the gasserian 
ganglion can occur due to  aging,  trauma, surgery,  immunosuppression by 
disease or drugs ,  syphilis, and radiation therapy.26 
Fifty percent of theses cases have ocular complications like  
blepharitis, keratoconjunctivitis, iritis, scleritis, and acute retinal necrosis.27 
Ophthalmoplegia has been reported   in 3.5%–10.1% of these cases .28 
Third nerve palsy was found to be most common   followed by  sixth nerve 
palsy  .29 
The  mechanism of ophthalmoplegia in these cases  remains uncertain 
. Significant perivascular and perineural inflammation of the  optic nerve, 
cavernous sinus, SOF, and retina has been seen on histopathology.26  
Naumann et al showed that inflammatory cells infiltrated the orbital apex 
along the long posterior ciliary vessels and nerves in 21 enucleated eyes 
affected by herpes zoster ophthalmicus, indicating that the neuropathy arises 
from an occlusive vasculitis.30 
 
 
 
In patients of HZO, coexisting HIV infection should be suspected if 
there is presence of peripheral retinal perivasculitis and perivascular 
sheathing , younger age at onset, multi dermatomal lesions ,  progressive 
outer retinal necrosis syndrome, chronic dendritic infection, and serious 
neurologic disease.31 
The treatment of HZO including that of orbital apex syndrome 
consists of systemic antivirals and steroids.26,31 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TRAUMA 
 SOFS occurring as  complication of  craniofacial trauma  is very rare 
with an incidence of less than 1 % .2    
The third, sixth, and the nasociliary nerves  are more susceptible to 
shearing injury during  trauma as they are confined within the tendinous ring  
of Zinn whereas  the trochlear nerve passing  above the tendinous ring has 
anatomically enhanced protection from the traction injury. 
Various mechanisms have been reported for the occurrence of SOFS 
post trauma The displaced bone fragments may compress or severe upon the 
nerves 2 , or they can be an  increase in the intraorbital  pressure caused by 
edema or haemorrhage  which impinges  the nerves against the bony margin 
of the fissure. The extent of involvement would be  dependant  on the 
pressure created and  recovery reliant  on the speed of absorption of the 
extravasated fluids.2  
Internal carotid artery  aneurysm or caroticocavernous fistula  induced 
by trauma has been reported as a cause of CSS,2 as it can involve the various 
motor nerves lying in the lateral wall of the cavernous sinus .  
 
 
 
Orbital apex syndrome  can occur due to iatrogenic trauma as well and 
can be  a  rare complication of septorhinoplasty or endoscopic sinus  
surgeries .32 
Plain films taken in Caldwell view (20-25 degree head tilt ) may be 
used to view the SOF . In case of trauma ,CT with 2 mm slices is the 
preferred modality.2 
Conservative management  with observation alone has been suggested 
in cases of traumatic OAS ,  due to chances of spontaneous partial or 
complete recovery Moreover, there is a risk  further hemorrhage or injury to 
nerve in the event of a   surgical exploration.2  
On the other hand, pulse steroids   in the form of megadose of 
methyprednisolone may  benefit patients where  SOFS is a result of edema 
following craniofacial fracture. 
Surgical intervention may be indicated in the presence of significant 
narrowing of the SOF from the displaced fracture fragment. It can be 
considered when there is : (1) CT evidence of impingement of bony 
fragments on the optic nerve (2) No improvement with   3 days of megadose 
steroid therapy with visual impairment of finger counting or worse, or (3) 
progressive visual deterioration during steroid treatment. 2 
 In these cases , symptomatic
3 to 4 months. Cases whe
fragments are associated with a poor prognosis .
 
 
 
 
 
Fig 5 . a) NECT     b) CECT showing optic canal fracture .
 
 
 
 
 
 resolution is seen  over a period of up to 
re  symptoms result from  displaced bony 
  
 
 
 
 
 
NEOPLASM 
 
Neoplasia involving the orbital apex should always be kept as a 
differential in patient presenting with multiple cranial nerve palsies . Primary 
ocular or orbital tumors, CNS tumors and those of the PNS may invade the 
apex . Neural tumors of the apex are generally benign tumors like  
meningiomas , schwannomas.1  They have a prolonged course and may only 
involve a single cranial nerve for a long period of time . 
Most common neoplasia to cause a  CSS include nasopharyngeal 
carcinoma, pituitary adenoma ,lymphoma, meningioma and metastasis .33 
Godfred et al described a series of  240 malignant nasopharyngeal tumors 
with neuroophthalmic symptoms of which 20 % developed cavernous sinus 
syndrome.33 
These tumors tend to involve the abducens and mandibular division of 
the fifth, while a lateral extension of a pituitary adenoma will involve the 
oculomotor and ophthalmic division of fifth cranial nerve . 
OAS has been reported to be the presenting feature of various PNS 
tumors such as adenoid cystic carcinoma, mucoepidermoid carcinoma of the 
maxillary sinus. 
 
 
In a study conducted by mayo clinic metastatic disease was mainly 
responsible for the syndrome and it includes metastasis from breast, lung, 
kidney and malignant melanoma.33 
 
. 
 
Fig 6. MRI showing expansile and destructive lesion involving sphenoid 
sinus  with encroachment into both sides of cavernous sinus, encasing ICA 
suggesting  possibility of sphenoid malignancy with cavernous extension. 
 
 
 
 
 
 
CAROTID CAVERNOUS FISTULA  
 
Carotico-cavernous fistulas are abnormal communication between 
carotid arterial system and cavernous sinus .They can arise  spontaneously 
following  thrombosis or hemorrhage  or may  result from trauma.34 There is  
retrograde transmission of increased venous pressure and volume from the 
cavernous sinus  resulting in venous dilatation, flow turbulence, and 
thrombosis     Patients present with proptosis,  chemosis, dilation and 
tortuosity of episcleral veins, extraocular movement restriction , secondary 
glaucoma and compromised retinal perfusion . Visual impairment may be  
seen in up to 85 % of cases .34 Diplopia is generally due to mass effect 
within the cavernous sinus, causing venous hypertension and muscular 
edema. It may also occur due to  ischemia in the vasa nervorum  of cranial 
nerve . In high flow shunts , there may be a  pulsatile bruit. In many cases 
retinal and choroidal dysfunction results from ophthalmic vein thrombosis 
rather than from arterialization of the venous system or from arterial steal.  
 
 
 
  
 
 
Computed tomography  
The CT scan demonstrates proptosis of the globe with prominence of 
orbital vasculature. The superior ophthalmic vein is dilated in most cases 
Low density, non-enhancing areas within the vessel or the cavernous sinus 
represent thrombosis. Symmetrical enlargement of extraocular muscles from 
vascular engorgement is common. Enlargement of the cavernous sinus may 
be appreciated, and in longstanding cases the superior orbital fissure can be 
widened. Dynamic contrast CT and digital subtraction angiography will 
demonstrate the fistula in most cases.  
Magnetic resonance imaging  
On standard spin-echo MR images, vessels containing low blood flow 
appear isointense to muscle on T1-weighted sequences. The T2-weighted 
image shows a higher signal intensity that is brighter than both muscle and 
fat. Irregular hypointense areas indicate regions of thrombosis. Vessels with 
fast flowing blood show a very hypointense signal void on both T1- and T2-
weighted images, as well as on gadolinium-enhanced T1 sequences. The 
superior ophthalmic vein is enlarged. Serpiginous signal voids are 
 
 
sometimes seen, corresponding to high flow dilated veins seen on digital 
subtraction angiography  
BARROW’S CLASSIFICATION OF CCF 35 
 
 
 
Type    Origin Vessels                         Management 
 
A 
 
Trauma, rarely 
ruptured aneurysm 
 
Internal carotid 
 Balloon or surgical occlusion 
 
 B 
 
Spontaneous 
 
Meningeal branches of the 
internal carotid 
 
Selective or retrograde embolization; 
20% to 50% close spontaneously 
  
C 
 
Spontaneous 
 
Meningeal branches of the 
external carotid to cavernous 
sinus 
 
Selective embolization or retrograde 
venous occlusion; 20-50% close 
spontaneously 
 
 D 
 
Spontaneous 
 
Meningeal branches of the 
internal and external carotid 
 
Selective embolization or retrograde 
venous occlusion; 20-50% close 
spontaneously 
 
 
                              
 
 
 
 
 
 
 
Fig 7.a. Corkscrew conjunctival vessels in CCF . 
 
 
Fig 7.b. Axial T1 contrasted MR image .-both cavernous sinuses are widened; areas of 
lower signal intensity in the left sinus suggest cavernous sinus thrombosis 
 
 
 
 
 
CAVERNOUS SINUS THROMBOSIS  
Cavernous sinus thrombosis can result from septic and aseptic causes . Most 
cases results from infections of the nasal cavity / paranasal sinuses, orbit, or 
from mid-facial cutaneous infections ,dental infections .The organisms 
traverse through the facial vein, pterygoid plexus, ophthalmic vein into the 
cavernous sinus .Aseptic causes predisposing to cavernous sinus thrombosis 
includes polycythemia, sickle cell disease ,pregnancy, vasculitis ,use of oral 
contraceptive pills, iatrogenic causes including  interventional procedures for 
the closure of a carotid-cavernous fistula.  The most common organisms are 
Staphylococcus aureus and Streptococcus  .10  Patients present with systemic 
signs of sepsis , meningeal signs ,signs of venous congestion like periorbital, 
lid edema,chemosis, raised intraocular pressure , cranial nerve palsies and 
impaired extraocular movement restriction.  
Computed tomography  
On CT, the cavernous sinus may be enlarged, and there are one or 
more filling defects within it. Enhancement is incomplete due to thrombus. 
The superior ophthalmic vein is dilated due to obstruction to backward 
 
 
drainage. The internal carotid artery can be narrowed and compressed. 
Ethmoid or sphenoid sinusitis may be present.  
Magnetic resonance imaging  
MRI is more sensitive for imaging cavernous sinus thrombosis than 
CT. The superior ophthalmic vein is enlarged and may be more hyperintense 
than normal blood vessels due to thrombosis. If the superior ophthalmic vein 
is thrombosed, it is  hyperintense on both T1- and T2-weighted images. The 
cavernous sinus is deformed and heterogeneous due to irregular thrombus 
densities. The cavernous portion of the internal carotid artery may also be 
deformed. Engorgement of the extraocular muscles is a common finding. 
Meningeal enhancement may be seen with associated meningitis 
 
 
  
  
 
 
 
Fig 8 – a) Plain CT showing dilated Superior ophthalmic vein .
      b) T1W MRI showing dilated left cavernous sinus .
 
 
 
 
 
 
 
 
 
 
                          EVALUATION AND MANAGEMENT 
 
( adapted from Yeh and Foorzan , Current opinion in Ophthalmology 2004)1 
                            
 
 
 
 
Neuroimaging is of prime importance in patients presenting with 
multiple cranial nerve palsies A standard axial computed tomography  of the 
head may be not  detect certain abnormalities.6,7  Contrast enhanced 
Computed Tomography ( axial and sagittal planes) with large doses of 
contrast  has become a better method of  cavernous sinus imaging .If   5 mm 
slices are inadequate, overlapping 5 mm sections or non-overlapping 1.5 mm 
slices should be done. 6 
High resolution CT   is less sensitive than MRI.5 This is due to soft 
tissue change with superimposed beam hardening and bone streak artifacts. 
MRI is the  modality of choice  for detecting lesions of the orbital apex .5The 
major limiting factor in the reliability of these MRI findings in THS  is that 
they are non specific . The signal characteristics (hypointense relative to fat 
and isointense with muscle on T1 weighted images; isointense with fat on 
T2 weighted scans) are also consistent with meningioma, lymphoma, and 
sarcoidosis. 
 
A  MRI is advantageous over a CT in the following conditions :35 
 Lesions of the orbital apex, superior orbital fissure, and optic canal. 
 Differentiation between optic nerve and periorbital lesions. 
 
 
 Differentiation between inflammatory pseudotumor and other 
malignant neoplastic processes with similar clinical presentation. 
 Detection of neoplastic lesions with hemorrhagic foci or other 
paramagnetic materials(melanin). 
 Evaluation of posterior extension in optic gliomas. 
 Detection of anomalous flow in vascular structures. 
 Differentiation of melanotic melanomas from other subretinal 
collection of fluids as well as other choroidal and retinal masses. 
 
Role of MRI versus CT 
Trauma 
CT plays a dominant role in these patients, since bony injuries are 
better defined, as are foreign bodies. Both modalities show hemorrhage and 
globe rupture. The presence of an intraorbital metallic foreign body is a 
contraindication to the use of MRI, because the strong magnetic field may 
damage adjacent structures by moving the foreign body. 
Globe injury can be better defined on MRI, as can optic nerve 
contusion. However, CT scan should be the initial imaging modality 
 
 
 
 
Orbital Tumors 
Intraocular tumors can be more readily identified and characterized 
with MRI, which is very complimentary with ultrasound. CT is very limited 
in this regard, although it is excellent for demonstrating calcification within 
ocular lesions, such as that seen with retinoblastoma. 
Retro-ocular mass lesions are readily identified with both modalities. 
Calcification is again more readily evident on CT scan. MRI sometimes 
provides more tissue specificity, depending on signal intensities. MRI is also 
very useful for demonstrating hemorrhage within lesions. 
 
Vascular Lesions 
Both MRI and CT are excellent for showing arteriovenous 
malformations, arteriovenous fistulas, and vascular malformations. 
Distensible varices sometimes are not apparent unless the patient performs a 
Valsalva maneuver or is positioned for direct coronal images. In this 
situation, MRI could miss the lesion since head position does not have to be 
changed in the MRI to get different views. 
MRI shows high flow vessels as a signal void, whereas CT shows 
them as enhancement. High flow vessels within the cavernous sinus are 
better seen on MRI, since enhancement of the cavernous sinus can obscure 
 
 
these vessels on CT whereas the high flow signal void on MRI will be 
highlighted against the enhancement of the cavernous sinus. 
 
Optic Nerve Lesions 
The optic nerve is well seen on both CT and MRI, although the 
intracanalicular and intracranial portion is not optimally visualized with CT . 
Most lesions of the optic nerve are well seen with both modalities, although 
calcification, as with sheath meningiomas, is much better shown on CT 
whereas early changes of optic neuritis may only be seen on MRI because of 
signal intensity changes. The intracranial portion of the optic nerve as well 
as the optic chiasm is seen with both CT and MRI, although better seen with 
the latter. 
Idiopathic Orbital Inflammation and Graves' Orbitopathy  Both CT 
and MRI are extremely useful in imaging these conditions. Both modalities 
can show changes within extraocular muscles.  
 
 
 
 
 
 
 
AIM  
AIM : 
 To describe the clinical profile of  patients with  Orbital  Apex  
Syndrome. 
 
OBJECTIVES :  
i To analyse the demographic profile of these patients. 
ii Determine the etiology and comorbidities 
iii Describe and analyse the various clinical presentation 
iv Analyse the various evaluation and diagnostic modalities 
v Analyse various treatment modalities and outcome measures. 
 
 
 
 
 
 
 
 
 
 
MATERIALS AND METHODS 
Design   :  Hospital based prospective descriptive case series 
Study period : January to December 2012 with follow up period  
extending upto June  2013.The total study duration 
was 18 months . 
Source of data : Hospital records, clinical photographs ,  
neuroimaging films, laboratory reports, 
histopathology reports. 
Sample size  : 42 patients. 
Inclusion criteria : All patients with multiple cranial nerve palsies 
suspected to have orbital apex syndrome including cavernous sinus and 
superior orbital fissure fissure syndrome presenting to the neuro 
ophthalmology  clinic of Aravind  eye hospital Madurai in the study period . 
 
Exclusion criteria : Patients with cavernous sinus fistulas and 
dysthyroid optic neuropathy with apex crowding were excluded after 
detailed history and evaluation. 
 
  
 
 
As per the profoma the patients demographic characteristics , a 
detailed history of chief complaints like defective vision, laterality, binocular 
double vision, presence of facial or ocular pain was noted .  
 
Comorbidities like diabetes, hypertension, thyroid disorder, history 
suggestive of tuberculosis or any connective tissue disorder, history of 
trauma and any ENT/orbital/faciomaxillary surgery in the past was also 
documented. 
 
The visual acuity at enrolment was recorded using a snellen’s chart. 
The patient then underwent a detailed anterior segment examination to note 
presence of  ptosis, proptosis, extraocular movement restriction ,retroocular 
resistance, tenderness or orbital bruit . Fundus findings were noted with a  
slit lamp biomicroscope and 90D lens. 
 
Optic nerve function was assessed in detail with attention to pupillary 
reaction, , red color desaturation ,brightness sensitivity . Color vision  was 
tested by ishihara’s pseudoisochromatic charts and central fields by 
bjerrum’s tangent screen. 
 
 
 
All patients in the study underwent Neuroimaging, either Computed 
tomography with contrast or magnetic resonance imaging. 
Diagnosis was established based on clinical findings and 
neuroimaging. Basic blood investigations like random blood sugar, total 
leucocyte count , differential leucocyte count and erythrocyte sedimentation 
rate was done for all patients . Chest Xray and mantoux was used to screen 
for tuberculosis .  
Further blood investigations for granulomatous and autoimmune 
diseases  like ANA, ACE levels, cANCA, pANCA  were done in cases with 
strong clinical suspicion.  Biopsy was done when neoplasia / fungal 
infections were suspected or if the case remained non respondent to steroids. 
Consultations from neurophysician, neurosurgeon, oncologist, 
radiologist, ENT surgeons were taken as per requirement and patients were 
referred for appropriate management. 
 
 
 
 
 
 
 
 
STATISTICAL  ANALYSIS 
 
The Statistical analysis was performed by STATA 11.1(College 
Station TX USA).  The age and log visual acuity is being  described as mean 
and standard deviation. The distribution of gender, presenting symptoms, 
Cranial nerves, pupil, EOM improvement and systemic illness are  described 
as frequency and percentage.  The Log MAR Visual acuity  compared at  
baseline and subsequent  follow-up was done using Wilcoxon sign rank test.  
The association between the ocular pain and etiology was done using  fisher 
exact test. P<0.05  is considered as statistically significant . 
 
 
. 
 
 
 
 
 
 
 
  
   
 
 
RESULTS 
 
1 . AGE DISTRIBUTION : 
 
42 patients were included in the study with age ranging from 20 – 72 years 
with a mean age of 49.21 (standard deviation 12 ) 
 
Age group No. of Cases Percentage 
<=40  13 31% 
40-60 24 57% 
>60 5 12% 
Total 42  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. SEX DISTRIBUTION 
 
 
 
 
 
 
In this study we had 20 male and 22 female patients. 
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4. SYSTEMIC COMORBIDITIES
 
 
 
 
7
3
(7.14 %)
( 16.6 % 
 
3. LATERALITY 
 
2
40
Unilateral 
Bilateral 
95.2 %
13
Diabetes
Hypertension
Hypothyroidism
(31%)
4.76% 
 
 
 5. PRESENTING  SYMPTOMS
 
The most common presenting symptom was double vision and ocular pain 
seen in 22 cases  (52 %) followed by defective vision in 16 cases (38%) and 
headache in 10 cases (24%) .
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6 . CLINICAL PRESENTATION
 
In our study 15 patients 
Fundus was abnormal in 11 patients at presentation , the most common 
abnormality being Disc Pallor , found in 9  patients. 
mucormycosis involving
occlusion and 1 patient had a
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presented with ptosis , 10 with 
One patient with 
 the apex presented with central retinal artery 
n  inferotemporal branch retinal vein occlusion.
11
Ptosis
proptosis
Abnormal fundus
CRAO (1)
ITBVO  (1)
Disc 
pallor 
(9) 
 
 proptosis. 
 
  
7. CRANIAL  NERVE  INVOLVEMENT
 
 
Among the 42 patients , the 3
cases (57 %) . 10 cases  presented as isolated 3
isolated 6th nerve palsy . Ophthalmic and maxillary division of the trigeminal 
were involved in 14 cases  and optic nerve involvement was seen in 19 cases 
. 
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8 . ETIOLOGY 
 
Patients
3 4
(4.7%)
(7.1%) (9%)
 n Mean Age SD Min-Max 
3 57. 2.52 55-60 
 33 49.42 13.02 20-72 
4 42 12.87 31-60 
2 49 12.7 40-58 
42 49.2871 12.63 20-72 
 
Patients
  
10. RESPONSE TO THERAPY
 
 
 
 
 
38
EOM Baseline
 No.of cases 
(%)
Full 
Restricted 42 (100%)
Total 
 
9. TREATMENT 
 
 
2 1
34
0 0
Antifungal
Antibiotic
IV steroids
oral steroids
ATT
immunosupressives 
 2 weeks Months
 
No.of cases (%) No.of cases
 28 (80%) 28 (80%)
 7 (20%) 7 (20%)
42 35  35  
 
 
 (%) 
 
 
 
 
11. VISUAL ACUITY  
 
Normal was defined as ≥ 6/18. Visual impairment 6/24-6/60, Severe 
impairment 5/60-3/60 and Blind <3/60 
 
 
 
 
 
 
 
 
 
 
 
 
 
Baseline bcva Follow up 2 week bcva 
 Normal Visual 
impairment 
blindness Total 
Normal 25 0 0 25 
Visual 
impairment 
1 2 0 3 
SVI 1 0 0 1 
Blind 2 0 6 8 
Total 29 2 6 37 
 
 
 
 
Log MAR Visual Acuity: 
 
 
  Mean SD Min-Max P-Value 
Baseline 0.82   0-3.2   
2 Weeks 0.35 0.85 0-3.2   
Months 0.35 0.85 0-3.2 0.0189* 
 
*Wilcoxon sign rank test 
 
 
 
 
 
Baseline bcva  Follow up 2 month bcva 
 Normal Visual 
impairment 
blindness Total 
Normal 25 0 0 25 
Visual 
impairment 
1 2 0 3 
SVI 1 0 0 1 
Blind 2 0 6 8 
Total 29 2 6 37 
 
 
DISCUSSION 
 
42   patients ,aged  between 20-72 years (mean age 49.21 )  were  
enrolled  in the study . 22  male, 20 female patients . 40 had unilateral  
involvement , 2 had bilateral involvement . A similar study conducted by 
Ananthkumar36 Rashmin Gandhi et al included  21 patients  between 5-58 
yrs ( mean age 33) of which 13 were male and 8  female  patients .18 had  
unilateral  involvement ,3 had bilateral involvement . 
 
Keane et al33  conducted a retrospective study of 151 cases , age 
ranging from 15 - 72 years (mean age 39 ).There were 89 male patients  and 
6 had bilateral involvement . 
 
Most common presentation in our study was double vision present in 
52 % ( 22 out of 42 patients ) and ocular pain  52% ( 22 out of 42 patients ) . 
Defective vision  was seen in 38 % ( 16 out of 42 patients ) .Foorzan and 
Yeh1 mention  loss of vision and ophthalmoplegia to be the initial 
presentation  of  Orbital apex syndrome . Just like in our study 
Ananthkumar36 et al found double vision ( in 17  of 21 patients ) and ocular 
pain (in 12 of 21 patients ) to be the most common presenting symptoms . 
 
 
We found proptosis in 24 % of our patients , ptosis in 36 %  . Color 
vision was defective in 55% . Fundus was abnormal showing disc pallor in 9 
patients  , 1 patient had a inferotemporal BRVO and 1 had a CRAO . The 
rest of the patients had a normal fundus . Lenzi et al37 found ptosis  in 81 % 
of the patients , proptosis in 19 % and papilledema in 5 %. 
 
The present study found optic nerve involvement in  45 % cases .  
57% (24 cases) had multiple cranial nerve involvement .  23 % (10 cases) 
presented as isolated 3rd nerve palsy.38 cases (90%) had 3rd nerve 
involvement  of which 31.57% (12 cases) was pupil sparing , 18.42%(7 
cases) was pupil involving . 66%(28 cases) showed 6th nerve involvement 
and it was isolated in 4 cases .4th nerve involvement was seen in 66%(28 
cases) V1,V2  involvement was seen in 30.9 % . Coexisting 7th nerve palsy 
was seen in 2 cases . 
 
Ananthkumar1 et al found 57 % presenting with cranial 
mononeuropathy and 43 % with multiple cranial nerve involvement . Lenzi 
et al3 case series had 39 of 130 cases with optic nerve involvement . And in 
cases without optic nerve involvement 3rd nerve was affected in 81 %, 6th 
nerve in 75 %,V1 in 45 % , 7th nerve in 4 % . 
 
 
 
Among the systemic comorbidities in patients with OAS in our series 
diabetes was found in 31 %, hypertension in 19 %,hypothyroidism in 7 %. 
The commonest etiology in our study was inflammatory seen in 33 of 42 
patients (78%) , followed by neoplasia in 4 (9.5 %) ,infective in 3 patients ( 
7.1 %) ,trauma in 2 patients (4.7 %)   
 
Inflammatory 
In our case series 33 of 42 patients ( 79%) ranging between age group 
20-72 , mean age 49.42  had an inflammatory etiology .  The relationship 
between ocular pain and etiology was statistically significant with pain being 
more common in inflammatory cases ( p-0.041) .However ocular pain was 
present even in cases of infection and neoplasia. The etiology of 
inflammation remained inconclusive despite laboratory workup . The 
relationship between total leucocyte count and differential count was 
borderline significant (0.050) and that between CRP and ESR was 
statistically insignificant ( p of 0.297 and p-0.694 respectively ). 
 
All cases where neuroimaging was suggestive of soft tissue enhancing 
lesion in SOF/orbital apex/Cavernous sinus  of inflammatory etiology were 
 
 
started on intravenous methyprednisolone 1 gram once daily for 3 days 
followed by oral steroid 1 mg/kg .Low dose oral steroid was maintained till 
improvement was seen on subsequent follow up.  
Infectious 
 
In our series , we saw 3 cases of OAS, 2 of fungal etiology and 1 as a 
sequale of herpes zoster ophthalmicus .The 2 fungal cases had very poor 
prognosis . One was a 60 year old immunocompetent male who had 
aspergillosis ,proved by biopsy following FESS(functional endoscopic sinus 
surgery) by the ENT surgeon .Patient was referred to a medical college 
hospital where he received i.v amphotericin for 3 weeks but on subsequent 
follow up the vision deteriorated to perception of light. 
 
The second case was a 57 year old diabetic male with sudden onset 
defective vision, deteriorating to perception of light and complete 
ophthalmoplegia . fundus showed features of a central retinal artery 
occlusion and endonasal biopsy by the referring ENT surgeon revealed 
mucor .The patient could not afford therapy with amphotericin or 
voriconazole due to financial constraints and was lost to follow up after 2 
weeks. 
 
 
 
The third case was HZO involving the apex. Patient presented with 
unidermatomal exanthematous skin lesions ,corneal endothelitis anaesthesia, 
granulomatous panuveitis and complete ophthalmoplegia which showed 
good response to a combination of topical and systemic steroids , 
T.valcyclovir 1 gram thrice daily over a 6 week period . 
 
Vascular   
In our series , we found no vascular causes . 
 
Neoplasia 
Neural tumors of the apex are generally benign tumors like  
meningiomas, schwannomas, neurofibromas.1 In marked contrast to the high 
incidence of benign tumors causing chiasmal compression ,in the Lenzi et 
al3 series  two thirds  of the cavernous sinus tumors were malignant . 
Nasopharyngeal carcinoma was the commonest  (22%) , followed by 
metastasis (18%) . In a study by Jefferson et al33 the commonest was 
nasopharyngeal tumors (46%) while a study conducted by mayo clinic33 
showed metastatic carcinoma (33%) to be the commonest cause of OAS. Of  
240 malignant nasopharyngeal tumors with neuroophthalmic manifestations 
reported by Godfredson and Ledermen , 20 % developed CSS .33  
 
 
In our series we had 4 cases of neoplasia . One was a 60 year old female 
patient who presented with painful eccentric proptosis ,ophthalmoplegia and 
visual deterioration to perception of  light in her right eye .CT orbits showed 
ill defined soft tissue lesion with hyperdense areas involving  bilateral 
maxillary , sphenoid ethmoid ,right frontal sinus extending into right orbital 
apex , cavernous sinus and right orbit ,after causing extensive medial orbital 
wall destruction .She was referred to an ENT surgeon and endoscopic biopsy 
revealed sinonasal carcinoma of  neuroendocrine differentiation . USG 
abdomen revealed liver metastasis .Patient was put on 4 cycles of etoposide 
,cisplatin chemotherapy followed by radiotherapy . Another was a case of 
sphenoid sinus malignancy with bilateral extension into the cavernous 
sinuses .The third was a benign lesion , found to be a angiolipoma on 
histopathology ,Biopsy was done as the patient remained non respondent to 
steroids and presented with recurrent episodes of pain and axial proptosis 
over a period of 1year .The 4th was a case of nasopharyngeal carcinoma ( 
biopsied by neurosurgeon and found to be a small round cell tumor 
),extending  into the cavernous sinus and sphenoethmoid sinus , on 
chemotherapy . 
All the malignant neoplasia had poor prognosis . 
 
  
Trauma 
In our series we had 2 cases of  of traumatic OAS with optic 
neuropathy followed by road traffic accident . Both presented with loss of 
perception of light and complete ophthalmoplegia with CT brain and orbits  
showing comminuted fracture hematoma of nearly all faciomaxillary bones. 
They were given pulse dose of i.v methylprednisolone followed by oral 
steroid , but prognosis remained p
 
 
 
oor. 
 
 
 
LIMITATIONS OF STUDY 
 
1. The lack of specificity is a  major limiting factor in the reliability  of 
MRI findings in Tolosa Hunt syndrome .5 
 
2. False positive steroid responsiveness can be seen both for malignant 
lesions (like lymphoma)  and  benign disorders (eg. Vasculitis).5 
 
3. Long term follow up is needed .Kline et al5 describes that since tolosa 
hunt is a diagnosis of exclusion and spontaneous remissons and 
recurrences can occur ,a follow-up of atleast 2 years is needed. Repeat 
neuroimaging after administration of steroids should show resolution 
It was not done   in our study due to financial constraints . 
 
 
 
 
 
 
 
 
 
CONCLUSION 
 
Orbital apex syndrome is an important differential diagnosis for any 
patient presenting with multiple cranial nerve palsy. Detailed history , a 
complete neuro ophthalmological examination with systemic review  helps 
in narrowing the differentials. Prompt neuroimaging is mandatory . 
Treatment is by addressing the underlying cause and requires 
multidisciplinary approach. Tolosa hunt syndrome is idiopathic 
inflammation of the cavernous sinus showing dramatic response to steroids . 
Since recurrence as well as false positive steroid responsiveness is possible , 
long term follow up is needed . 
                                 
 
 
 
 
 
 
 
 
 
 
 
CASE OF SINONASAL CARCINOMA PRESENTING AS ORBITAL APEX SYNDROME 
 
Figure A 
 
    
      Figure B       Figure C 
 
Patient presented with Defective Vision, Proptosis, Complete Ophthalmoplegia  ( Figure A) CT 
brain and orbit showed ill defined soft tissue lesion with hyperdense  areas involving bilateral 
maxillary, sphenoid, ethmoid , right frontal sinus extending in to right orbital apex and 
cavernous sinus into the orbit  causing extensive destruction of medial orbital wall. Biopsy 
showed sinonasal carcinoma of neuroendocrine differentiation.      
 
 
 
 
 CASE OF HZO PRESENTING AS ORBITAL APEX SYNDROME  
 
Figure A 
  
 Figure B   Figure C 
  
Figure D 
 
Figure E   Figure F 
Patient presented  with unidermatomal exanthematous skin lesions (Fig a), Corneal 
endothelitis (Fig b) , granulomatous panuveitis (Fig c ) showing good response to oral 
Valcyclovir and systemic steroids (Fig d, e,f ) 
 
 
 
 
Neuroimaging of the same patient showing resolution of  
Soft lesion at the orbital apex post treatment. 
 
PRE TREATMENT  
 
POST  TREATMENT  
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CLINICAL PROFILE OF ORBITAL APEX SYNDROME 
                                                                     PROFORMA 
 
                                                                                         Study No.       
                                                                                         Date : 
Name : 
MR No: 
Age: 
Gender :  M / F 
Address: 
Phone No. 
 
                                                  CHIEF COMPLAINTS        DURATION 
Double Vision 
Ocular Pain 
Facial Pain  
Headache 
Difficulty in eye movement                                        
Eyelid drooping 
Defective vision 
Fits 
Transient obscuration of vision 
 
 
 
 
 
  CORROBORATING HISTORY: 
1.Trauma                                                                                                                 
2.ENT/Orbital/Faciomaxillary Surgery                                                                                                                             
3.Rash                                                                                                                            
4.Chronic cough > 3 weeks                                                                                           
5.Fever , night sweats,evening rise of temperature 
6.Significant weight loss 
7.Diabetes 
8.Others :   Specify______________________ 
9.None : 
OCULAR EXAMINATION: 
                                                         OD                       OS                                   
   BCVA                                                                                                                                    
                                                                                                                                                     
                                                                                                                           1-Normal 
  LIDS                                                                                                                                       2-Ptosis                                                                                                                        
                                                                                                              
 PUPIL                                                                                                               1. Normal    
                                                                                                                           2 .RAPD                                                                                                                 
                                                                                                                                                                    3. APD                                                                                          
                                                                                                                                                                    4. EPD 
                                                                                                     
                                                                                                                                                    
 EOM                                                                                                                                       1. Full 
                                                                                                                                                  2. Restricted 
 
 
                                                                                                                                                                                                                 
 PROPTOSIS  
 RETROOCULAR  RESISTANCE                                                                       1- Present                                                            
 RETRO OCULAR  TENDERNESS                                                                    2- Absent                                                        
 ORBITAL BRUIT 
CLINICAL INVESTIGATIONS : 
COLOR VISION                                                                                            ( 1- Normal, 2-
Defective) 
RED COLOR DESATURATION                                                                                                                                                                             
BRIGHTNESS SENSITIVITY                                                                             
CORNEAL REFLEX                                                                                      1-Present  
FOREHEAD &CHEEK SENSATION                                                           2-Absent  
FUNDUS                                                      
I .Disc                                                                                                              1. Normal                                                       
                                                                                                                                                                 2. Disc Edema 
                                                                                                                                                                 3. Hyperemia                                                                                                        
                                                                                                                                                                 4. Disc Pallor                                                                                                         
                                                                                                                                                                 5. Primary optic  
atrophy 
                                                                                                                                                                 6. Secondary optic 
atrophy 
   
II.Macula                                                                                                        1-Normal ,2-
Abnormal                                                                                                                  
CENTRAL FIELDS 
                                                                                                                       1- Normal , 2-
Abnormal 
                                                                                                                       3-Cannot be 
plotted 
1 -  100 %, 2 < 100 % 
 
 
Abnormal Fields                                                                                         1- Enlargement of 
Blind spot       
                                                                                                                    2-Centrocaecal  
Scotoma   
                                                                                                                    3-Generalised 
Constriction 
 
NEUROLOGICAL EXAMINATION 
HIGHER FUNCTIONS 
CRANIAL NERVES :   II 
                                       III 
                                       IV                                                                                        1-
Normal 
                                       V1                                                                                       2-
Affected  
                                       V2 
                                       VI  
SENSORY SYSTEM 
MOTOR SYSTEM 
INVESTIGATIONS 
TC 
DC: 
ESR:                                                                                                                         1-Normal 
CRP:                                                                                                                         2-
Abnormal 
Mantoux :                                                                                                                 3-Not 
applicable  
TPHA :                                                                                                                     4-Not 
done                                                                                                 
 
 
Chest Xray:                                                                                      
Lumbar Puncture : 
cANCA,pANCA: 
ACE levels : 
ANA : 
CT/MRI: 
HPE/BIOPSY 
TREATMENT 
Type of Treatment                    ( 1 – Medical ,2 – Surgical 3 – Both) 
If  Medical 
1) IV Steroids are given :  Yes / No 
2) Oral Steroids   : Yes / No 
3) Immuno supressives  : Yes / No 
4) ATT    : Yes / No 
5) Antifungals   : Yes / No 
6) Antibiotics  : Yes / No 
7) Others  Specify  __________________  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1st  FOLLOW UP :    Date :                                                                              
 BCVA                                                                                                                                                                                                                                                            
                                                                                                                          1-Normal 
 LIDS                                                                                                                                       2-Ptosis                                                                                                                 
                                                                                                              
PUPIL                                                                                                               1- Normal    
                                                                                                                          2- RAPD 
                                                                                                                            3- APD                                                                              
                                                                                                                          4- EPD 
                                                                                                    
   EOM                                                                                                                                 1-Full                                                                                                                 
                                                                                                                                               2-Restricted                                                       
  
PROPTOSIS  
 RETROOCULAR  RESISTANCE                                                                       1- Present                                                            
 RETRO OCULAR  TENDERNESS                                                                    2-Absent                                                        
 ORBITAL BRUIT      
 
 
 
CLINICAL INVESTIGATIONS : 
COLOR VISION                                                                                             ( 1- Normal, 2-
Defective) 
RED COLOR DESATURATION                                                                    1 -  100 %, 2 < 
100 %                                                                                                            
BRIGHTNESS SENSITIVITY                                                                             
CORNEAL REFLEX                                                                                        1-Present  
FOREHEAD &CHEEK SENSATION                                                             2-Absent  
 
 
 
FUNDUS                                                      
Disc                                                                                                              1-Normal 
                                                                                                                     2-Disc Edema 
                                                                                                                                            3-Hyperemia                                                                                                        
                                                                                                                                            4- Disc Pallor                                                                                                         
                                                                                                                                            5-Primary optic 
atrophy 
                                                                                                                                            6-Secondary optic 
atrophy 
 
Macula                                                                                                             1-Normal ,2-
Abnormal                                                                                                                  
 
CENTRAL FIELDS 
                                                                                                                      1- Normal , 2-
Abnormal 
 
 
                                                                                                                                             3-Cannot be plotted 
                                                                                                                     1- Enlargement of 
blind spot      
Abnormal Fields                                                                                          2-Centrcaecal 
scotoma     
                                                                                                                     3-Generalised 
Constriction 
NEUROLOGICAL EXAMINATION 
HIGHER FUNCTIONS 
CRANIAL NERVES :   II 
                                       III 
                                       IV                                                                                        1-
Normal 
                                       V1                                                                                       2-
Affected  
                                       V2 
                                       VI  
SENSORY SYSTEM 
MOTOR SYSTEM 
                                                  
2nd  FOLLOW UP : Date : 
BCVA                                                                                                     
                                                                                                                                      
                                                                                                                                      
LIDS                                                                                                      1-Normal 
                                                                                                                                     2-Ptosis  
 
 
 
PUPIL                                                                                                    1- Normal 
                                                                                                                                     2- RAPD 
                                                                                                                                     3- APD 
                                                                                                               4- EPD                   
                                                                                            
EOM                                                                                                     1-Full , 2-Restricted 
FUNDUS                                                                                              1-Normal 
                                                                                                                                    2-Abnormal  
CRANIAL NERVES : 
II                                                                               
III                      
IV                                                                                                          1-Normal 
V1                                                                                                         2-Abnormal 
V2                      
VI                                                                                                   
 
 
 
 
 
 
 
 
 
 
                                        ABBREVIATIONS 
 
SOF  - Superior orbital fissure 
OAS  - Orbital apex syndrome 
CSS  - Cavernous sinus syndrome 
CT   - Computed tomography 
MRI  - Magnetic resonance imaging 
THS  - Tolosa  Hunt  Syndrome 
ESR  - Erthyrocyte sedimentation rate 
CSF  - Cerebrospinal fuid 
Serum ACE - Angiotension converting enzyme 
ANA  - Antinuclear antibody 
cANCA - Antibodies against cytoplasmic neutrophil granular 
proteins 
pANCA - Antibodies against perinuclear neutrophil granular 
proteins 
ROCM - Rhino orbital cerebro mucormycosis 
HZO  - Herpes zoster ophthalmicus 
CCF  - Carotid cavernous fistula 
BRVO - Branch retinal vein occlusion 
CRAO - Central retinal artery occlusion 
FESS  - Functional endoscopic sinus surgery 
 SVI  - Severe visual impairment   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
